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[4] , [3], [8], [10] .
Ollivier [9] .
Zuk [11] 1/3 , property (T)






property (T) property (T) -
, .
$\Gamma$ , $S$ , $\pi$ : $\Gammaarrow \mathcal{U}(\mathcal{H})$ $\Gamma$
. $\mathcal{U}(\mathcal{H})$ $\mathcal{H}$ .
$\pi$ almost invariant vector , $\epsilon>0$ , $\wedge^{\backslash ^{\backslash }}$
$u_{\epsilon}\in \mathcal{H}$ , $s\in S$ $||\pi(s)u_{\epsilon}-u_{\epsilon}||<\epsilon||u_{\epsilon}||$
. , property (T) .
1.1. $\Gamma$ almost invariant vector
, $\Gamma$ Property (T) .
, property (T)
.
1.2 ([1], [5]). $\Gamma$ , $\Gamma$ property (T) , $\Gamma$
Hilbert .
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13. (1) $SL(n, \mathbb{Z})(n\geq 3)$ , - 2
property (T) .
(2) $\mathbb{Z}^{n}$ , - amenable property (T) .
(3) $(n\geq 2)$ , $SL(2, \mathbb{Z})$ property (T) .
Property (T) [6] .
2 Zuk
$0<d<1$ $c>1$ . $P(m, d)$ $m$ , 3
$d$ . $d$ , $N$
$c^{-1}(2m-1)^{3d}\leq N\leq c(2m-1)^{3d}$
. $P(m, d)$ $P$ $\langle s_{1}, \ldots, s_{m}|R_{1}, \ldots, R_{N}\rangle$
, & 3 , $N$ ( , $\mathcal{P}(m, d)$
, ). $(2m-1)^{3}$ ,
3 , $d$
.
$P(m, d)$ $P$ , $\Gamma(P)$ . ,
$\dot{\mathrm{Z}}\mathrm{u}\mathrm{k}$ .
2.1 ([11]). $d$ $d<1/2$ ,
$\lim_{marrow\infty}\frac{\#\{P\in \mathcal{P}(m,d)|\Gamma(P)|\mathrm{h}_{\iota}ffl_{\backslash }\beta \mathrm{f}\mathrm{l}\mathbb{X}\mathrm{f}\mathrm{f}\mathrm{i}\text{ }\}}{\#\mathcal{P}(m,d)}=1$ .
22([11]). $d$ $d>1/3$ ,
$\lim_{marrow\infty}\frac{\#\{P\in P(m,d)|\Gamma(P)|\mathrm{h}\mathrm{p}\mathrm{r}\mathrm{o}\mathrm{p}\mathrm{e}\mathrm{r}\mathrm{t}\mathrm{y}(\mathrm{T})\text{ }\cdot \mathcal{D}\}}{\#\mathcal{P}(m,d)}=1$.
$\dot{\mathrm{Z}}\mathrm{u}\mathrm{k}$ .
, $\Gamma$ $\langle s_{1}, \ldots, s_{k}|R_{1}, \ldots, R_{n}, R_{1}’, \ldots\rangle$ ( $R_{1},$ $\ldots,$ $R_{n}$ 3
, $R_{1}’,$ $\ldots$ ) .
$L$ , $S=\{s_{1}, s_{2}, \ldots , s_{k}, s_{1}^{-1}, s_{2}^{-1}, \ldots, s_{k}^{-1}\}$ $2k$ ,
$R=s_{x}s_{y}s_{z}\in$ { $R_{1},$ $\ldots$ , } , $(s_{x}^{-1}, s_{y}),$ $(s_{y}^{-1}, s_{z}),$ $(s_{z}^{-1}, s_{x})$ 3
. $L$ $3n$ .
, Zuk $L$ $\mu_{1}>1/2$ $\Gamma$ property (T)
. $\mu_{1}$ $L$ –











3.1 ([7]). $\mathrm{Y}$ CAT(0) . ,
$\delta(\mathrm{Y})=\sup_{\mu}\inf_{\phi}\frac{||\int_{\mathrm{Y}}\phi d\mu||^{2}}{\int_{\mathrm{Y}}||\phi||^{2}d\mu}$
. \mu Y ,
$\phi$ , $\mathcal{H}$ Hilbert , 1-Lipschitz $\phi:Supp(\mu)arrow \mathcal{H}$ ,
$y\in Supp(\mu)$ $||\phi(y)||=dist_{\mathrm{Y}}(y, bar(\mu))$
. bar $(\mu)$ $\mu$ .




3.2. (1) $\mathrm{Y}$ Hadamard , Hilbert , tree , $\delta(\mathrm{Y})=0$
.
(2) $\mathrm{Y}$ building $PSL(3, \mathbb{Q}_{\mathrm{p}})/PSL(3, \mathbb{Z}_{\mathrm{P}})$ ,
$\delta(Y)\geq\frac{(\sqrt{p}-1)^{2}}{2(p-\sqrt{p}+1)}$ .
$p=2$ $\delta(\mathrm{Y})\leq 0.4122\cdots$ .






$R_{n},$ $R_{1}’$ , , $\ldots\rangle$ ( , $R_{1},$ $\ldots$ , 3
) . $L$ ( $\dot{\mathrm{Z}}\mathrm{u}\mathrm{k}$ ) , $\mu_{1}>\alpha\geq 1/2$





34. $\delta_{0}<1/2$ . $d$ $d>1/3$ ,
$\lim_{marrow\infty}\frac{\#\{P\in \mathcal{P}(m,d)|\Gamma(P)\text{ }\ovalbox{\tt\small REJECT}_{\text{ }Y\in y_{\delta_{0}}}\text{ }\not\in\dagger\not\in \text{ }|\mathrm{h}\text{ }\not\in,|\mathrm{g}\backslash \text{ }\mathrm{f}\mathrm{f}\mathrm{i}^{\vee\supset\}}}{\# P(m,d)}=1$ .
Hilbert $\delta=0$ CAT(0) , Zuk
. \mbox{\boldmath $\delta$} , Hadamard building
$PSL(3, \mathbb{Q}_{2})/PSL(3, \mathbb{Z}_{2})$ ,
.
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